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(54) BATTERY SYSTEM

(57)  Abattery system is provided with a battery mod-
ule in which a plurality of assembled batteries each hav-
ing a plurality of battery cells is connected together, bat-
tery monitoring circuits that are provided so as to corre-
spond to each of the assembled batteries of the battery
module and monitor the status of each of the battery cells
of the assembled batteries, a control circuit for controlling
operation of the battery monitoring circuits, a first signal
transmission path for transmitting signals that are input
and output between the battery monitoring circuits and

the control circuit, a first isolation element connected to
the control circuit, and a second isolation element con-
nected to the battery monitoring circuit. The first signal
transmission path is isolated from the control circuit by
the first isolation element and is isolated from the battery
monitoring circuit by the second isolation element. The
electrical potential of the first signal transmission path is
a floating potential in relation to the electrical potential of
the control circuit and the electrical potentials of the bat-
tery monitoring circuits.
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Description

Technical Field

[0001] The present invention relates to a battery sys-
tem.

Background Art

[0002] Conventionally, a battery system has been

known that is provided with monitoring circuits for each
assembled battery block in which a plurality of battery
cells are connected together in series and monitors the
status of the assembled battery by outputting a prede-
termined instruction signal to each monitoring circuit from
a microprocessor. In such a battery system, to isolate
the microprocessor from the monitoring circuit, photo
couplers asisolation elements are provided (see PTL 1) .

Citation List
Patent Literature

[0003] PTL 1: JP 2007-278913 A

Summary of Invention
Technical Problem

[0004] An isolation method such as disclosed in PTL
1, the photo coupler is connected to the assembled bat-
tery having a high voltage. Therefore, for example, if the
microprocessor and the monitoring circuit are away from
each other, wiring with high voltage is required to be rout-
ed across a long distance, which may cause a safety
issue. Accordingly, in view of these problems, the main
object of the present invention is to provide a safe and
highly reliable battery system.

Solution to Problem

[0005] A battery system according to the present in-
vention includes: a battery module in which a plurality of
assembled batteries each having a plurality of battery
cells is connected together; battery monitoring circuits
that are provided so as to correspond to each of the as-
sembled batteries of the battery module and monitor a
status of each of the battery cells of the assembled bat-
teries; a control circuit for controlling operation of the bat-
tery monitoring circuits; a first signal transmission path
for transmitting signals that are input and output between
the battery monitoring circuits and the control circuit; a
first isolation element connected to the control circuit;
and a second isolation element connected to the battery
monitoring circuit. In the battery system, the first signal
transmission path is isolated from the control circuit by
the first isolation element and is isolated from the battery
monitoring circuit by the second isolation element, and
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an electrical potential of the first signal transmission path
is a floating potential in relation to an electrical potential
of the control circuit and electrical potentials of the battery
monitoring circuits.

Advantageous Effect of Invention

[0006] According to the present invention, a safe and
highly reliable battery system can be provided.

Brief Description of Drawings
[0007]

[FIG. 1] FIG. 1 illustrates a configuration of a battery
system according to a first embodiment of the
present invention.
[FIG. 2] FIG. 2 illustrates a configuration of a battery
system according to a second embodiment of the
present invention.
[FIG. 3] FIG. 3 illustrates a configuration of a battery
system according to a third embodiment of the
present invention.
[FIG. 4] FIG. 4 illustrates a configuration of a battery
system according to a fourth embodiment of the
present invention.

Description of Embodiments
(First Embodiment)

[0008] FIG. 1illustrates a configuration of a battery sys-
tem according to a first embodiment of the present in-
vention. The battery system is provided with a battery
module 1, a battery monitoring board 2, a battery moni-
toring board 3, and an upper level control board 5. The
battery monitoring boards 2, 3 respectively have battery
monitoring circuits 21, 31 and capacitors for communi-
cation 23, 33. The upper level control board 5 has an
isolation element 50, an isolation element 60, an isolated
power supply 8, a microprocessor 9, and a power supply
unit 10.

[0009] The battery monitoring board 2 and the upper
level control board 5 are connected to each other via a
transmission signal transmission path 41. The transmis-
sion signal transmission path 41 is a signal transmission
path for transmitting signals that are input and output
between the microprocessor 9 in the upper level control
board 5 and the battery monitoring circuit 21 in the battery
monitoring board 2. The battery monitoring board 3 and
the upper level control board 5 are connected to each
other via a reception signal transmission path 42. The
reception signal transmission path 42 is a signal trans-
mission path for transmitting signals that are input and
output between the battery monitoring circuit 31 in the
battery monitoring board 3 and the microprocessor 9 in
the upper level control board 5. Incidentally, although the
transmission signal transmission path 41 and the recep-
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tion signal transmission path 42 each are illustrated as
a two-wire differential signal transmission path in FIG. 1,
each of them can be configured as a single-wire signal
transmission path.

[0010] The battery module 1 is configured such that
assembled batteries 11, 12 each having a plurality of
battery cells 10 are connected together in series. The
assembled battery 11 is connected to the battery moni-
toring board 2, and the assembled battery 12 is connect-
ed to the battery monitoring board 3.

[0011] The battery monitoring board 2 has the battery
monitoring circuit 21 provided so as to correspond to the
assembled battery 11. The battery monitoring circuit 21
measures the voltage of each of the battery cells 10 of
the assembled battery 11 and the like depending on a
command from the microprocessor 9 provided to the up-
per level control board 5. On the basis of the measure-
ment result, the battery monitoring circuit 21 monitors the
status of each of the battery cells 10 of the assembled
battery 11. An internal power supply 22 is incorporated
in the battery monitoring circuit 21. The internal power
supply 22 generates operation power of the battery mon-
itoring circuit 21 by using the power supplied from each
of the battery cells 10 of the assembled battery 11.
[0012] The battery monitoring board 3 has the battery
monitoring circuit 31 provided so as to correspond to the
assembled battery 12. The battery monitoring circuit 31
measures the voltage of each of the battery cells 10 of
the assembled battery 12 and the like depending on a
command from the microprocessor 9 provided to the up-
per level control board 5. On the basis of the measure-
ment result, the battery monitoring circuit 31 monitors the
status of each of the battery cells 10 of the assembled
battery 12. An internal power supply 32 is incorporated
in the battery monitoring circuit 31. The internal power
supply 32 generates operation power of the battery mon-
itoring circuit 31 by using the power supplied from each
of the battery cells 10 of the assembled battery 12.
[0013] The battery monitoring board 2 and the battery
monitoring board 3 are connected to each other via a
relay signal transmission path 43. The relay signal trans-
mission path 43 is a transmission path for transmitting
relay signals that are input and output between the bat-
tery monitoring circuit 21 and the battery monitoring cir-
cuit 31. The relay signal transmission path 43 is connect-
ed to the battery monitoring circuit 21 via the capacitor
for communication 23 in the battery monitoring board 2,
and is connected to the battery monitoring circuit 31 via
the capacitor for communication 33 in the battery moni-
toring board 3. That is, the relay signal transmission path
43 is isolated from the battery monitoring circuits 21, 31
by the capacitors for communication 23, 33, respectively.
Thus, the electrical potential of the relay signal transmis-
sion path 43 is a floating potential in relation to each elec-
trical potential of the battery monitoring circuits 21, 31.
Furthermore, the relay signal transmission path 43 has
a floating potential in relation to the electrical potential of
the microprocessor 9 in the upper level control board 5.
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The relay signals used for monitoring the status of each
of the assembled batteries 11, 12 are transmitted and
received between the battery monitoring circuit 21 and
the battery monitoring circuit 31 via the relay signal trans-
mission path 43. Incidentally, although each of the relay
signal transmission paths 43 is illustrated as a two-wire
differential signal transmission path in FIG. 1, it can be
configured as a single-wire signal transmission path.
[0014] In the upper level control board 5, the micro-
processor 9 is a circuit for controlling operation of the
battery monitoring circuits 21, 31 and transmits a prede-
termined command signal to the battery monitoring cir-
cuits 21, 31 via the isolation element 50 and the trans-
mission signal transmission path 41. By receiving the
command signal, the battery monitoring circuits 21, 31
each execute operation depending on the command con-
tent from the microprocessor 9. Incidentally, the com-
mand signal to the battery monitoring circuit 31 from the
microprocessor 9 is once received in the battery moni-
toring circuit 21, and then is transmitted to the battery
monitoring circuit 31 as a relay signal via the relay signal
transmission path 43.

[0015] The microprocessor 9 receives a measurement
signal transmitted via the reception signal transmission
path 42 and the isolation element 60 from the battery
monitoring circuits 21, 31. The measurement signal in-
cludes a signal indicating the measurement result such
as the voltage of each of the battery cells 10 of the as-
sembled batteries 21, 31 by the battery monitoring cir-
cuits 21, 31. Incidentally, the measurement signal to the
microprocessor 9 from the battery monitoring circuit 21
is once transmitted to the battery monitoring circuit 31 as
a relay signal via the relay signal transmission path 43,
and then is transmitted to the microprocessor 9 from the
battery monitoring circuit 31.

[0016] The lead-acid battery 11 is connected to the
power supply unit 10. The power supply unit 10 outputs
a primary-side power Vcc by using the power supplied
from the lead-acid battery 11. The primary-side power
Vcc is input in the microprocessor 9 and is used as op-
eration power of the microprocessor 9. The primary-side
power Vcc is also input to the isolation elements 50, 60,
and the isolated power supply 8.

[0017] The isolated power supply 8 generates a sec-
ondary-side power Vs isolated from the microprocessor
9 by using the primary-side power Vcc supplied from the
power supply unit 10. The secondary-side power Vs is
supplied to the output side of the isolation element 50
(transmission signal transmission path 41 side) and the
input side of the isolation element 60 (reception signal
transmission path 42 side) from the isolated power supply
8. Incidentally, secondary-side power Vs is also isolated
from the battery monitoring circuits 21, 31.

[0018] The isolation element 50 is an element for iso-
lating the microprocessor 9 from the transmission signal
transmission path 41, and is configured using a photo
coupler, for example. Internal power supplies 51, 52 are
incorporated in the isolation element 50. The internal
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power supply 51 generates operation power of the input
side of the isolation element 50, that is the microproces-
sor 9 side, by using the primary-side power Vcc supplied
from the power supply unit 10. On the other hand, the
internal power supply 52 generates operation power of
the output side of the isolation element 50, that is the
transmission signal transmission path 41 side, by using
the secondary-side power Vs supplied from the isolated
power supply 8.

[0019] The transmission signal transmission path 41
is connected to the microprocessor 9 via the isolation
element 50 in the upper level control board 5. The trans-
mission signal transmission path 41 is connected to the
battery monitoring circuit 21 via the capacitor for com-
munication 23 in the battery monitoring board 2. That is,
the transmission signal transmission path 41 is isolated
from the microprocessor 9 by the isolation element 50,
and is isolated from the battery monitoring circuit 21 by
the capacitor for communication 23. Thus, the electrical
potential of the transmission signal transmission path 41
is a floating potential in relation to the electrical potential
of the microprocessor 9 and the electrical potential of the
battery monitoring circuit 21.

[0020] The isolation element 60 is an element for iso-
lating the microprocessor 9 from the reception signal
transmission path 42, and is configured using a photo
coupler, for example. Internal power supplies 61, 62 are
incorporated in the isolation element 60. The internal
power supply 61 generates operation power of the output
side of the isolation element 60, that is the microproces-
sor 9 side, by using the primary-side power Vcc supplied
from the power supply unit 10. On the other hand, the
internal power supply 62 generates operation power of
the input side of the isolation element 60, that is the re-
ception signal transmission path 42 side, by using the
secondary-side power Vs supplied from the isolated pow-
er supply 8.

[0021] The reception signal transmission path 42 is
connected to the microprocessor 9 via the isolation ele-
ment 60 in the upper level control board 5. The reception
signal transmission path 42 is connected to the battery
monitoring circuit 31 via the capacitor for communication
33inthe battery monitoring board 3. That s, the reception
signal transmission path 42 is isolated from the micro-
processor 9 by the isolation element 60, and is isolated
from the battery monitoring circuit 31 by the capacitor for
communication 33. Thus, the electrical potential of the
reception signal transmission path 41 is a floating poten-
tial in relation to the electrical potential of the microproc-
essor 9 and the electrical potential of the battery moni-
toring circuit 31.

[0022] Asdescribed above, the battery system accord-
ing to the first embodiment of the present invention is
configured such that the transmission signal transmis-
sion path 41, the reception signal transmission path 42,
and the relay signal transmission path 43 are each elec-
trically separated from the battery monitoring circuits 21,
31 and the microprocessor 9. Thus, the potential of each
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transmission path is a floating potential in relation to each
electrical potential of the battery monitoring circuits 21,
31 that are high voltage drive circuits and the electrical
potential of the microprocessor 9 that is low voltage drive
circuit. Therefore, these transmission paths are prevent-
ed from being high voltage, and a safe battery system
can be achieved.

[0023] According to the firstembodimentof the present
invention described above, the following effects are
achieved.

(1) The transmission signal transmission path41 and
the reception signal transmission path 42 are each
isolated from the microprocessor 9 by the isolation
elements 50, 60, and are isolated from the battery
monitoring circuits 21, 31 by the capacitors for com-
munication 23, 33, respectively. Thus, each electri-
cal potential of the transmission signal transmission
path 41 and the reception signal transmission path
42 is a floating potential in relation to the electrical
potential of the microprocessor 9 and the electrical
potentials of the battery monitoring circuits 21, 31.
Since the battery system is configured as such, the
safe and highly reliable battery system can be pro-
vided.

(2) The relay signal transmission path 43 is isolated
from the battery monitoring circuits 21, 31 by the ca-
pacitors for communication 23, 33, respectively.
Thus, the electrical potential of the relay signal trans-
mission path 43 is a floating potential in relation to
the electrical potential of the microprocessor 9 and
the electrical potentials of the battery monitoring cir-
cuits 21, 31. Since the battery system is configured
as such, the safer and more highly reliable battery
system can be provided.

(3) In the isolation element 50, the input side is con-
nected to the microprocessor 9 and the output side
is connected to the transmission signal transmission
path 41. In the isolation element 60, the input side
is connected to the reception signal transmission
path 42 and the output side is connected to the mi-
croprocessor 9. The isolated power supply 8 sup-
plies the secondary-side power Vs isolated from the
microprocessor 9 and the battery monitoring circuits
21, 31 to the output side of the isolation element 50
and the input side of the isolation element 60. Since
the battery system is configured as such, the output
side of the isolation element 50 and the input side of
the isolation element 60 can each be operated in a
status of being isolated from the microprocessor 9
and the battery monitoring circuits 21, 31. Therefore,
when the elements such as the photo couplers that
require the operation power are used as the isolation
elements 50, 60, each electrical potential of the
transmission signal transmission path 41 and the re-
ception signal transmission path 42 can be a floating
potential in relation to the microprocessor 9 and the
battery monitoring circuits 21, 31. Since it is not re-



7 EP 4 382 341 A2 8

quired to supply the secondary-side power Vs to the
isolation elements 50, 60 from the high voltage drive
circuit side, consumption current of each of the bat-
tery cells 10 of the battery module 1 can be sup-
pressed and variations in consumption current
among the battery cells 10 can be reduced. Further-
more, since the wiring between the battery monitor-
ing boards 2, 3 and the upper level control board 5
can be electrically separated from the high voltage
drive circuit, further improvement of safety can be
achieved.

(Second Embodiment)

[0024] Next, a second embodiment of the present in-
vention will be described. FIG. 2 illustrates a configura-
tion of a battery system according to the second embod-
iment of the present invention. This battery system, com-
paring to the battery system described in the first embod-
iment, is differentin that the reception signal transmission
path 42 is not provided between the battery monitoring
board 3 and the upper level control board 5.

[0025] In the battery system of this embodiment, the
transmission signal transmission path 41 is also connect-
ed to the isolation element 60 in addition to the isolation
element 50, in the upper level control board 5. Thus, a
measurement signal transmitted from the battery moni-
toring circuits 21, 31 can be received in the microproc-
essor 9 via the transmission signal transmission path 41
and the isolation element 60.

[0026] According to the second embodiment of the
present invention described above, the same effects as
those described in the first embodiment can be achieved.

(Third Embodiment)

[0027] Next, a third embodiment of the present inven-
tion will be described. FIG. 3 illustrates a configuration
of a battery system according to the third embodiment of
the present invention. This battery system, comparing to
the battery system described in the first embodiment, is
different in that the isolated power supply 8 is incorpo-
rated in the isolation element 60.

[0028] According to the third embodiment of the
present invention described above, by incorporating the
isolated power supply 8 in the isolation element 60, the
number of components of the upper level control board
5 can be reduced and the wiring structure can be simpli-
fied. Thus, cost reduction can be achieved. Incidentally,
the isolated power supply 8 can be incorporated in the
isolation element 50, instead of the isolation element 60.
The isolated power supply 8 can be incorporated in both
of the isolation element 50 and the isolation element 60.

(Fourth Embodiment)

[0029] Next, afourthembodiment of the presentinven-
tion will be described. FIG. 4 illustrates a configuration
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of a battery system according to the fourth embodiment
of the present invention. This battery system, comparing
to the battery system described in the first embodiment,
is different in that a switch 12 is provided between the
power supply unit 10 and the isolated power supply 8.
[0030] The switch 12 switches an operation status of
the isolated power supply 8 by turning on or turning off
the supply of the primary-side power Vcc to the isolated
power supply 8 from the power supply unit 10 depending
on controlling of the microprocessor 9. For example, at
the timing to perform communication between the micro-
processor 9 and the battery monitoring circuits 21, 31,
the switch 12 is made to be the conductive status to op-
erate the isolated power supply 8, and the secondary-
side power Vs is supplied to the isolation elements 50,
60 from the isolated power supply 8. At the other cases,
the switch 12 is switched to the cut-off status to stop the
operation of the isolated power supply 8. In this way, the
isolated power supply 8 can be operated only when re-
quired.

[0031] According to the fourth embodiment of the
present invention described above, the operation status
of the isolated power supply 8 can be switched by the
switch 12 depending on the controlling of the microproc-
essor 9. Thus, reduction of the power consumption can
be achieved by operating the isolated power supply 8
only when required.

[0032] Incidentally, in each of the first to fourth embod-
iments described above, although examples have been
described that the isolation elements 50, 60 are operated
by receiving the secondary-side power Vs supplied from
the isolated power supply 8, an element operable without
receiving supply of power can be used as the isolation
elements 50, 60. For example, passive elements such
as capacitors and pulse transformers can be used as the
isolation elements 50, 60. In this case, the isolated power
supply 8 is not required in the upper level control board
5. The capacitor for communication 23 in the battery mon-
itoring board 2 and the capacitor for communication 33
in the battery monitoring board 3 can be replaced to the
other isolation element such as pulse transformers and
photo couplers, for example.

[0033] Each of above-described embodiments and
modifications is only an example, and unless the features
of the invention are impaired, the present invention is not
limited to these contents.

[0034] Further aspects of the invention may include
one or more of the following:

[Aspect 1] A battery system, comprising:

a battery module in which a plurality of assem-
bled batteries each having a plurality of battery
cells is connected together;

battery monitoring circuits that are provided so
as to correspond to each of the assembled bat-
teries of the battery module and monitor a status
of each of the battery cells of the assembled
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batteries;

a control circuit for controlling operation of the
battery monitoring circuits;

a first signal transmission path for transmitting
signals that are input and output between the
battery monitoring circuits and the control circuit;
afirstisolation element connected to the control
circuit; and

asecond isolation element connected to the bat-
tery monitoring circuit, wherein

the first signal transmission path is isolated from
the control circuit by the first isolation element
and is isolated from the battery monitoring circuit
by the second isolation element, and

an electrical potential of the first signal transmis-
sion path is a floating potential in relation to an
electrical potential of the control circuit and elec-
trical potentials of the battery monitoring circuits.

[Aspect 2] The battery system according to aspect
1, further comprising

a second signal transmission path for transmit-
ting signals that are input and output between
the battery monitoring circuits, wherein

the second signal transmission path is isolated
from the battery monitoring circuits by the sec-
ond isolation element, and

an electrical potential of the second signal trans-
mission path is a floating potential in relation to
the electrical potential of the control circuit and
the electrical potentials of the battery monitoring
circuits.

[Aspect 3] The battery system according to aspect
1 or 2, further comprising

an isolated power supply for supplying power
isolated from the control circuit and the battery
monitoring circuits to the first isolation element,
wherein

the first isolation element includes an isolation
element for transmission in which an input side
is connected to the control circuit and an output
side is connected to the first signal transmission
path, and an isolation element for reception in
which an input side is connected to the first sig-
nal transmission path and an output side is con-
nected to the control circuit, and

the isolated power supply supplies the power to
the output side of the isolation element for trans-
mission and the input side of the isolation ele-
ment for reception.

[Aspect 4] The battery system according to aspect
3, wherein

the isolated power supply is incorporated in the first
isolation element.
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[Aspect 5] The battery system according to aspect
3, further comprising
a switch circuit for switching an operation status of
the isolated power supply depending on controlling
of the control circuit.

Claims
1. A battery system, comprising:

a battery module (1) in which a plurality of as-
sembled batteries (11,12) each having a plural-
ity of battery cells (10) are connected;

a plurality of battery monitoring circuits (21, 31)
that are each provided so as to correspond to
each of the assembled batteries (11, 12) of the
battery module (1) and each monitor a status of
each of the battery cells (10) of each of the as-
sembled batteries (11, 12); and

a plurality of boards, wherein:

the plurality of battery monitoring circuits
(21, 31) are each provided on each of the
plurality of boards which are different from
each other;

the plurality of boards each include a capac-
itor;

the plurality of battery monitoring circuits
(21, 31) are connected via the capacitor and
a relay signal transmission path; and

an electrical potential of the relay signal
transmission path is a floating potential in
relation to electrical potentials of the battery
monitoring circuits (21, 31).

2. Thebattery systemaccordingto claim 1, further com-
prising

a control circuit (9) for controlling each of oper-
ations of the plurality of battery monitoring cir-
cuits (21, 31);

a transmission/reception signal transmission
path for transmitting signals that are input and
output between the plurality of battery monitor-
ing circuits (21, 31) and the control circuit; and
an isolation element connected to the control
circuit (9), wherein:

the transmission/reception signal transmis-
sion path is isolated from the control circuit
by the isolation element and is isolated from
the battery monitoring circuit (21, 31) by the
capacitor; and

an electrical potential of the transmis-
sion/reception signal transmission path is a
floating potential in relation to the electrical
potential of the control circuit and the elec-
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trical potentials of the battery monitoring cir-
cuits (21, 31) .

The battery system according to claim 2, further com-
prising:

anisolated power supply (8) for supplying power iso-
lated from the control circuit (9) and the battery mon-
itoring circuits (21, 31) to the isolation element,
wherein:

the isolation element includes an isolation ele-
ment for transmission in which an input side is
connected to the control circuit (9) and an output
side is connected to the transmission/reception
signal transmission path, and an isolation ele-
ment for reception in which an input side is con-
nected to the transmission/reception signal
transmission path and an output side is connect-
ed to the control circuit (9) ; and

the isolated power supply (8) supplies the power
to the output side of the isolation element for
transmission and the input side of the isolation
element for reception.

The battery system according to claim 3, wherein
the isolated power supply (8) is incorporated in the
isolation element.

The battery system according to claim 3, further com-
prising

a switch circuit for switching an operation status of
the isolated power supply (8) depending on control-
ling of the control circuit (9).

The battery system according to claim 1, further com-
prising:

a control circuit (9) for controlling operations of
the battery monitoring circuits (21, 31);

afirst signal transmission path (41, 42) for trans-
mitting signals that are input and output between
the battery monitoring circuits (21, 31) and the
control circuit (9) ;

a first isolation element (50, 60) connected to
the control circuit (9);

a second isolation element connected to one of
the battery monitoring circuits (21, 31);

an isolated power supply for supplying power
isolated from the control circuit (9) and the bat-
tery monitoring circuits to the first isolation ele-
ment (50, 60);

a switch circuit for switching an operation status
of the isolated power supply depending on con-
trolling of the control circuit (9), wherein:

the first signal transmission path (41, 42) is
isolated from the control circuit (9) by the
first isolation element (50, 60) and is isolat-
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12

ed from the battery monitoring circuit (21,
31) by the second isolation element;

an electrical potential of the first signal
transmission path (41, 42) is a floating po-
tential in relation to an electrical potential of
the control circuit (9) and electrical poten-
tials of the battery monitoring circuits (21,
31);

the first isolation element (50, 60) includes
an isolation element for transmission in
which an input side is connected to the con-
trol circuit (9) and an output side is connect-
ed to the first signal transmission path (41,
42), and an isolation element for reception
in which an input side is connected to the
first signal transmission path (41, 42) and
an output side is connected to the control
circuit (9); and

the isolated power supply supplies the pow-
er to the output side of the isolation element
for transmission and the input side of the
isolation element for reception.
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